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[57] " ABSTRACT

A very high frequency tuner for selection of a broad-
casting signal through mechanical switching selection
of inductance coils, comprising a radio frequency am-
plifying transistor of an automatic gain control type
connected to amplify a high frequency signal, a single
tuned coupling circuit coupled to said high frequency
amplifying transistor for selectively withdrawing a
tuned high frequency signal, a local oscillator for pro-
viding a local oscillation frequency signal the frequency
of which is different by a given frequency difference
from the said selectively withdrawn tuned high fre-
quency signal, a mixer responsive to the tuned high
frequency signal from the tuned coupling circuit and
the local oscillation frequency signal for providing an
intermediate frequency signal, an automatic gain con-
trol signal source for applying the automatic gain con-
trol signal to the high frequency amplifying transistor,
said transistor having a stray capacitance at the output
thereof, said single tuned coupling circuit comprising a
srtype single tuned coupling circuit comprising mechan-
ically selected coil arranged in a series fashion between
the output of the high frequency amplifying transistor
and the input of the mixer, an input capacitor connected
to the input terminal of the selected inductance coil in a
shunt manner and a second capacitor connected to the
output terminal of the inductance coil in a shunt man-
ner, wherebysaid stray capacitance being shunted by
said input capacitor:

4 Claims, 13 Drawing Figures
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VERY HIGH FREQUENCY TUNER FOR
ELIMINATING IMAGE INTERFERENCE AND
STRAY CAPACITANCE EFFECTS

BACKGROUND OF THE INVENTION

1. Field of the Invention ‘

The present invention relates to a very high fre-
quency tuner, and more specifically relates to an im-
provement in a tuned coupling circuit between a high
frequency amplifier and a frequency converter in a very
high frequency tuner, particularly for use in television
receivers.

2. Description of the Prior Art

A typical prior art very high frequency tuner com-
prises a high frequency amplifier and a frequency con-
verter, with a tuned coupling means interposed therebe-
tween. One type of such a tuned coupling means com-
prises a double tuned coupling circuit i.e. a pair of in-
ductively coupled tuned circuits. The other type of
such a tuned coupling means comprises a single tuned
coupling circuit. In comparison of these, a single tuned
circuit is' more advantageous from the standpoint of
economy and fabrication of the same.

FIG. 1 shows a schematic diagram of only a major
portion of a typical conventional turret type tuner for
use in a very high frequency or VHF television re-
ceiver. Referring to FIG. 1, the tuner is shown compris-
ing a transistor TR1 implementing a high frequency
amplifier and a transistor TR2 implementing a fre-
quency converter, interconnected by a single tuned
coupling circuit comprising an inductance coil and ca-
pacitors connected thereto. The said single tuned cou-
pling circuit comprises a selected one of tuning induc-
tance coils L1, L2, L3, . . ., which is connected at one
terminal a to a common bus 1’ through a capacitor C3
and is shunted at the other terminal b by a series connec-
tion of capacitors C1 and C2. More specifically, the
inductance coils L1, L2, L3. .. are provided on a turret
plate such that each is individually associated with each
channel, whereby rotation of the tuner shaft makes
selective connection of each coil to the terminals a and
b. The transistor TR1 comprises a typical bipolar type
transistor of NPN type having collector, base and emit-
ter electrodes and is connected in a common emitter
fashion. One terminal b for the coil is connected to the
collector electrode of the transistor TR1, while the
other terminal a of the coil is connected through the
capacitor C3 to the common bus 1’. The base electrode
serving as an input electrode is connected to the input
terminal 1. It is well known to those skilled in the art
that in a high frequency amplifier employing a transistor
connected in a common emitter fashion a negative feed-
back loop is formed through a stray capacitance be-
tween the base and collector electrodes and hence a
neutralizing signal obtainable from the output is applied
to the input electrode for the purpose of neutralizing the
said feedback operation through the stray capacitance
between the base and collector electrodes. In the FIG.
1 diagram, the capacitor C3 has been inserted for the
purpose of obtaining such a neutralizing signal. The
neutralizing signal obtained at the junction a of the
capacitor C3 and the inductance coil is applied through
a neutralizing capacitor C4 to the base electrode of the
transistor TR1. The coil to be selected at the terminals
a and b and the capacitor C3 connected thereto are
shunted by a series connection of the capacitors C1 and
C2 provided for the purpose of capacitance division for

20

25

40

45

50

55

60

65

2

applying the output to the succeeding stage. It would be
appreciated that the coil selected at the terminals a and
b and the capacitors C1, C2 and C3 to be connected in
series with the coil constitute a tuned or resonance
circuit. The transistor TR2 also comprises a typical
bipolar NPN type transistor having collector, base and
emitter electrodes connected in a common emitter fash-
ion. The output signal obtainable from the preceding
stage at the capacitance divided terminal is applied to
the base electrode of the transistor TR2. The base elec-
trode of the transistor TR2 is also connected from a
local oscillator, not shown, through a capacitor C5 and
is connected to a succeeding intermediate frequency
amplifying circuit through a capacitor C6. Returning
again to the transistor TR1, the high frequency amplify-

ing transistor TR1 is typically connected to form an

amplifier of an automatic gain control type. To that end,
the base electrode of the transistor TR1 is connected to
receive an automatic gain control signal from a terminal
AGC. In this connection it should be pointed out that
the transistor TR1 comprises a stray capacitance be-
tween the collector and emitter electrodes which is
variable as a function of the magnitude of the automatic
gain control signal to be applied to the transistor TR1,
as to be more fully discussed subsequently.

FIG. 2 shows a simplified schematic diagram of the
FIG. 1 tuner where a specified channel is selected,
wherein the. neutralizing circuit has been omitted for
simplicity of consideration of the circuit. Since the same
portions have been denoted by the same reference char-
acters, the circuit connection is self-explanatory. Now
let it be assumed that a signal of the frequency much.
higher than the frequency of a desired receiving chan-
nel is applied to the input terminals 1 and 1'. Then the
impedance of the inductance coil L1 with respect to
such a high frequency interference signal becomes ac-
cordingly such larger. Therefore, it follows that the
inductance coil L1 becomes negligible with respect to
such a high frequency interference signal. FIG. 3 shows
an equivalent circuit of the FIG. 2 diagram with respect
to such a high frequency interference signal wherein the
inductance coil L1 has been omitted. Referring to FIG.
3, it would be appreciated that such a high frequency
interference signal obtainable from the high frequency
amplifying transistor TR1 is capacitance divided at the
rate of C1/C1+C2 and is transferred to the succeeding
frequency converting transistor TR2. Thus a conven-
tional VHF tuner employing a single tuned coupling
circuit suffers from the shortcomings that such a high
frequency interference signal of the frequency much
higher than the receiving frequency is transferred
through the coupling circuit from the high frequency
amplifying transistor TR1 to the frequency converting
transistor TR2 but nevertheless it is difficult to block
such a high frequency interference signal.

Transmission of such an interference signal to the
frequency converting stage will now be more specifi-
cally considered. Assuming that the central frequency
f1 of a given low channel in the VHF television chan-
nels is received, the local oscillating frequency f0 of the
tuner is selected with respect to the central frequency f1
of the said broadcasting channel to the value that meets
the relation of f0—f1=>56.5 MHz which is commensu-
rate with the intermediate frequency of the receiver in
case of the Japanese standard television system. Such
intermediate frequency signal thus obtained based upon
the said desired broadcasting signal is applied to the
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succeeding video intermediate frequency circuit in the
television receiver. As well known to those skilled in
the art, such frequency conversion is often referred to as
the upper side superheterodyne. Assuming that in such
a situation a broadcasting signal in a certain high band
of the frequency f2 that meets the relation of
f2—f0=56.5 MHz is received by the high frequency
amplifying transistor TR1 and the output therefrom is
applied to the frequency converting transistor TR2, it
follows that the intermediate frequency signal obtained
based upon the said high band channel signal is also
applied to the succeeding video intermediate frequency
circuit. Such intermediate frequency signal obtained
based upon the undesired high band channel signal
could cause an interference on the image appearing on
the screen of the television receiver. Taking an example,
the signal of the channels Nos. 10 through 12 could
cause such an interference when the signal of the chan-
nels Nos. 1 through 3 is received. Thus, it would be
appreciated that it is necessary that consideration is
given to prevent or block such a high band channel
signal of the frequency f2 from being transferred to the
frequency converting transistor TR2. The same also
applies to a ultra high frequency or UHF broadcasting
signal the frequency of which is different by 56.5 MHz
from the harmonic frequency nf0 of the local oscillating
- frequency 0. Hence, it is also required that such a UHF
signal is also prevented from being transferred to the
frequency converting stage for the same reason.
Another serious problem countered with a VHF
tuner employing a single tuned coupling circuit inter-
posed between a high frequency amplifying transistor
and a succeeding frequency converting transistor is an
adverse effect of the output stray capacitance of the
high frequency amplifying transistor upon the tuned
circuit and thus to the tuning frequency of the single
tuned coupling circuit. Such an adverse effect caused
by an.output stray capacitance of the high frequency
amlifying transistor in the tuner will now be more spe-
cifically considered. As well known to those skilled in
the art and as briefly discussed in the foregoing, a typi-
cal conventional VHF tuner comprising a high fre-
quency amplifying transistor and a frequency converter
with a coupling circuit interposed therebetween is sup-
plied with an automatic gain control signal, so that the
gain in the tuner is automatically controlled as a func-
tion of the automatic gain control signal. Again refer-
ring to FIG. 1, such an automatic gain control signal is
typically applied through the terminal AGC to the
input electrode, i.e. the base electrode of the high fre-
quency amplifying transistor TR1. On the other hand,
the transistor TR1 comprises a stray capacitance be-
tween the output electrode, i.e. the collector electrode
and the common electrode, i.e. the emitter electrode. It
is well known to those skilled in the art that such a stray
capacitance of the transistor TR1 is varied as a function
of the magnitude of the automatic gain control signal to
be applied to the input electrode of the transistor TR1.
Such a stray capacitance serves to shunt the inductance
coil L1 together with the series connection of the ca-
pacitors C1 and C2. Thus, the tuning frequency of the
single tuned coupling circuit is determined by the val-
ues of the inductance of the coil L1 and the resultant
capacitance of the capacitors C1, C2 and C3 and the
said stray capacitance. In considering the tuning fre-
quency of the tuned circuit, since the capacitance of the
capacitor C3 is relatively large, the resultant capaci-
tance of the capacitors C1 and C2 and the said tray
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capacitance is dominant. Since the tuned coupling cir-
cuit shown in FIGS. 1 and 2 comprises a series connec-
tion of the capacitors C1 and C2 shunting the induc-
tance coil L1, the resultant capacitance of the series
connected capacitors C1 and C2 is calculated as
C1.C2/C1+C2 and becomes relatively small as com-
pared - with the capacitance value of each capacitor.
Variation of the said stray capacitance causes an ad-
verse affect upon the tuning frequency of the tuned
coupling circuit at the rate of the stray capacitance to
the said resultant capacitance of a relatively small value.
Thus in order to reduce any adverse affect by the said
stray capacitance at the output end of the high fre-
quency amplifying transistor, it is desired to select a
larger resultant capacitance value of the said series
connection of the capacitors C1 and C2, insofar as it is
possible. Nevertheless, in order to adopt a larger resul-
tant capacitance value of these capacitors C1 and C2, it
is necessary to select a smaller inductance value of the
coil L1 to obtain a predetermined tuning frequency. As
readily understood, there is a limit in selecting a smaller
inductance value of the coil L1 from the standpoint of
fabrication. Thus, in designing a VHF tuner employing
a single tuned coupling circuit, a dilemma is encoun-
tered that a larger resultant capacitance of the capaci-
tors C1 and C2 is desired but nevertheless there is a limit
from the standpoint of fabrication of the inductance coil
L1

A television tuner of interest is disclosed in the U.S.
Pat. No. 3,305,784, issued Feb. 21, 1967 to Chalmers et
al. The referenced patent depicts a UHF television
tuner comprising a double tuned coupling circuit, i.e. a
pair of inductively coupled tuned circuits. Each of these
tuned circuits is shown comprising an inductance coil
arranged for inductive mutual coupling which is con-
nected to a 7 type circuit comprising another induc-
tance coil interposed in a series fashion both ends of
which are connected through capacitors to the ground
in a shunt fashion. Thus it would be appreciated that the
@ type circuit is employed in each of tuned circuits as a
tuning circuit component cooperatively coupled to the
said first mentioned inductive coupling inductance coil.
Hence the reference patent fails to contemplate simplifi-
cation of the tuned coupling circuit in that a double
tuned coupling circuit has been employed. Moreover,
the reference patent fails to teach or suggest an im-
provement in an adverse affect of the stray capacitance
at the output of the high frequency amplifying circuit
upon the tuning frequency of the tuned circuit caused
by variation of the magnitude of the automatic gain
control signal to be applied to the high frequency ampli-
fier.

SUMMARY OF THE INVENTION

Briefly described, the present invention comprises a
VHF tuner for selection of a broadcasting signal
through mechanical switching selection of inductance
coil means, comprising radio frequency amplifying tran-
sistor means of an automatic gain control type for am-
plifying a high frequency signal, tuned coupling means
coupled to said high frequency amplifying transistor
means for selectively withdrawing a tuned high fre-
quency signal, local oscillating means for providing an
oscillation frequency signal the frequency of which is
different by a given frequency difference from said
selectively withdrawn tuned high frequency signal,
mixing means responsive to said selectively withdrawn
tuned high frequency signal from said tuned coupling
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means and said local oscillation frequency signal from
said local oscillating means for providing an intermedi-
ate frequency signal of the difference frequency there-
between, means for providing an automatic gain control
signal to said high frequency amplifying transistor
means, said high frequency amplifying transistor means
comprising a stray capacitance at the output thereof,
said tuned coupling means comprising a 7 type single
tuned coupling circuit comprising said selected induc-
tance coil means arranged in a series fashion between
the output of said high frequency amplifying transistor
and the input of said mixing means, first capacitor
means connected to the input terminal of said induc-
tance coil means in a shunt manner and second capaci-
tor means connected to the output terminal of said in-
ductance coil means in a shunt manner, said stray capac-
itance being shunted by said first capacitor means, said
inductance coil means and said first and second capaci-
tor means and said stray capacitance constituting a
tuned or resonance circuit. Since the resonance circuit
is formed with the said inductance coil means and a
series connection of said first and second capacitor
means in terms of an equivalent circuit, the resultant
capacitance value of series connected first and second
capacitor means serves to determine the resonance fre-
quency of the resonance circuit. As is well known to
those skilled in the art, series connection of two capaci-
tors results in a reduced value of capacitance as com-
pared with each capacitance value of these capacitors.
Therefore, an increased inductance value of the induc-
tance coil means can be selected. Nevertheless, the
above discussed adverse effect of the bearing stray ca-
pacitance at the output of the high frequency amplify-
ing transistor means is solely related with the capaci-
tance value of said first capacitor means in terms of the
equivalent circuit. Since each of the first and second
capacitor means has a relatively larger capacitance
value, as described previously, it would be appreciated
that the above discussed adverse effect of the stray
capacitance at the output of the high frequency amplify-
ing transistor means can be reduced by the fact that the
said stray capacitance is solely related with the said first
capacitor means whereas in the FIG. 1 prior art appara-
tus the stray capacitance at the output of the high fre-
quency amplifying transistor means was related with
the resultant composite capacitance value of the series
connected two capacitors. Nevertheless, the inventive
tuner employs a single tuned coupling circuit intercon-
nected between the high frequency amplifying transis-
tor means and the mixer means. Hence, the advantage of
the single tuned coupling circuit is maintained even in
adoption of a 7 type circuit.

Therefore, a principle object of the present invention
is to provide an improved VHF tuner comprising a
single tuned coupling circuit between the high fre-
quency amplifying transitor means and mixing means.

Another object of the present invention is to provide
an improved VHF -tuner comprising high' frequency
amplifying transistor means of an automatic gain con-
trol type, frequency converting means, and single tuned
coupling means interconnected between the output of
said high frequency amplifying transistor means and the
input of said frequency converting means, wherein said
single tuned coupling means has been adapted to be
immune to variation of a stray capacitance at the output
of said high frequency amplifying transistor means
caused by variation of the magnitude of the automatic
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gain control signal to be applied to said high frequency
amplifying transistor means.

A further object of the present invention is to provide
an improved VHF tuner comprising high frequency
amplifying transistor means, frequency converting
means and single tuned coupling means interconnected
between the output of said high frequency amplifying
transistor means and the input of said frequency con-
verting means, wherein connection of neutralizing ca-
pacitor means is improved.

Still a further object of the present invention is to
provide an improved VHF tuner comprising high fre-
quency amplifying transistor means, frequency convert-
ing means, and tunéd coupling means interconnected
between the output of said high frequency amplifying
transistor means and the input of said frequency con-
verting means wherein said tuned coupling means is
simplified in structure.

These and other objects, features, aspects, and advan-
tages of the present invention will become more appar-
ent from the following detailed description of the pre-
ferred embodiments of the present invention made in
conjunction with-the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a schematic diagram of only a major
portion of a typical conventional turret type tuner for
use in a VHF television receiver;

FIG. 2 shows a simplified schematic diagram of the
FIG. 1 tuner where a specified channel is selected,
wherein the neutralizing circuit has been omitted for
simplicity of consideration of the circuit;

FIG. 3 shows an equivalent circuit of the FIG. 2
diagram with respect to a high frequency interference
signal wherein the inductance coil L1 has been omitted;

FIG. 4A is a block diagram of a typical VHF tuner,
in which the present invention can be advantageously
employed; | .

FIG. 4 shows a schematic diagram of only a major
portion of a turret type VHF tuner for use in a VHF
television receiver;

FIG. 5 shows a simplified schematic diagram of the
FIG. 4 tuner where a specified channel is selected,
wherein the neutralizing circuit has been omitted for
simplicity of consideration of the circuit;

FIG. 6 shows an equivalent circuit of the FIG. 5§
diagram with respect to a higher receiving signal;

FIG. 7 is a graph showing a comparison of the attenu-
ating amount of an interference signal among the FIG.
5 inventive tuner and the FIG. 2 prior art tuner;

FIG. 8 is a graph showing a comparison similar to
that in FIG. 7 but showing a comparison of the attenuat-
ing amount of an interference signal of a UHF fre-
quency component;

FIG. 9 shows a schematic diagram of another em-
bodiment of the inventive tuner;

FIG. 10 is similar to the FIG. 5 circuit but shows an
equivalent circuit of the FIG. 9 embodiment;

FIG. 11 shows similar equivalent circuits, where
FIG. 11(a) shows an equivalent circuit where an inter-
ference signal of high frequency component is consid-
ered whereas FIG. 11(b) shows an equivalent circuit
where an interference signal of lower frequency com-
ponent is considered; and

FIG. 12 shows a schematic diagram of one example
employing the FIGS. 4 through 6 embodiment.



4,164,710

7

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 4A is a block diagram of a typical VHF tuner,
in which the present invention can be advantageously
employed. The tuner is shown connected to an antenna
ANT for receiving a broadcasting wave and comprises
a high frequency amplifier HFA for selectively amplify-
ing the selected high frequency signal, a local oscillator
OSC for providing an oscillation frequency signal the
frequency of which is different by a given frequency
difference from said selected high frequency signal, and
mixing means responsive to said received high fre-
quency signal and said local oscillation frequency signal
for providing an intermediate frequency signal. The
high frequency amplifier HFA comprises a high fre-
quency tuning circuit HFT, a high frequency amplify-
ing transistor circuit HFAT and a single tuned coupling
circuit STC. Typically, the high frequency amplifying
transistor circuit HFAT is of an automatic gain control
type. Hence, the transistor circuit HFAT is shown con-
nected to receive an automatic gain control signal
AGC. Detailed structure and operation of the high
frequency tuned circuit HF?t, the high frequency ampli-
fying transistor circuit HFAT of an automatic gain
control type, the mixer MIX and the oscillator OSC are
* well known to those skilled in the art. Hence, it is not
believed necessary to describe the same in more detail
for the purpose of describing the present invention. The
present invention is directed to an improvement of the
single tuned coupling circuit STC. As discussed previ-
ously, a tuned coupling circuit may be classified as a
double tuned coupling circuit, i.e. a pair of inductively
coupled tuned circuits, and a single tuned coupling
circuit. It is pointed out that the present invention is
directed to an improvement in a single tuned coupling
circuit to be employed for intercoupling of a high fre-
quency amplifying transistor circuit of an automatic
gain control type and a mixer, wherein the said single
tuned coupling circuit comprises a plurality of induc-
tance coil means and a mechanical selecting scheme for
selecting a desired one of said plurality of inductance
coil means for the purpose of selection of a desired high
frequency broadcasting signal.

FIG. 4 shows a schematic diagram of only a major
portion of a turret type VHF tuner for use in a VHF
television receiver. Referring to FIG. 4, the tuner is
shown comprising a transistor TR1 implementing a
high frequency amplifier of an automatic gain control
type and a transistor TR2 implementing a frequency
converter, interconnected by a single tuned coupling
circuit comprising an inductance coil and capacitors
connected thereto. The said single tuned coupling cir-
cuit comprises a selected one of tuning inductance coils
L1, L2, L3, ..., which is arranged between the high
frequency amplifier and the frequency converter in a
series fashion, and a capacitor C7 and a series connec-
tion of capacitors C8 and C9 connected at the input and
the output sides thereof, respectively, both in a shunt
fashion, whereby a 7 type tuned circuit is formed. More
specifically, the inductance coil L1, L2, L3, . . ., are
provided on a turrent plate such that each is individu-
ally associated with each television channel, whereby
rotation of the tuner shaft makes mechanically selective
connection of each coil to the terminals a and b. As
described previously, the transistors TR1 and TR2 each
comprises a typical bipolar type transistor of NPN type
having collector, base and emitter electrodes and con-
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nected in a common emitter fashion. In the FIG. 4
diagram the capacitor C9 has been inserted for the pur-
pose of obtaining a neutralizing signal. The neutralizing
signal obtained at the junction b of the capacitor C9 and
the inductance coil is applied through a neutralizing
capacitor C10 to the base electrode of the transistor
TR1. The neutralizing signal and the neutralizing ca-
pacitor were fully discussed previously with reference
to FIG. 1. The base electrode of the transistor TR1 is
also connected to receive the above described auto-
matic gain control signal through the terminal AGC.
The remaining portions of the FIG. 4 diagram are sub-
stantially the same as those of the FIG. 1 diagram.
Hence a further description of those remaining portions
will be omitted for simplicity of description.

FIG. 5 shows a simplified schematic diagram of the
FIG. 4 tuner where a specified channel is selected,
wherein the neutralizing circuit has been omitted for
simplicity of consideration of the circuit. Since like
portions have been denoted by the same reference char-
acters, the circuit connection is again self-explanatory.
As well known to those skilled in the art, the transistor
TR1 has a stray capacitance between the collector elec-
trode and the emitter electrode. Such stray capacitance
has been shown in a dotted line as CST in FIG. 5. As
described previously, the capacitance value of the said
stray capacitance CST varies as a function of the magni-
tude of the automatic gain control signal to be applied
to the input electrode of the transistor TR1. From FIG.
5, it is better seen that the inventive single tuned cou-
pling circuit comprises a 7 type single tuned circuit
comprising the inductance coil L1 arranged in a series
fashion and the input and output capacitors C7 and C8
connected to the input and output sides of the coil L1,
respectively, in a shunt fashion, the input capacitor C7
being shunted with the said stray capacitance CST.

Now the operation of the inventive VHF tuner will
be considered. The higher the frequency of the receiv-
ing high frequency signal becomes, the smaller the load
impedance of the above described high frequency am-
plifying transistor TR1 becomes because of the input
capacitor C7 serving as a load of the high frequency
amplifying transistor TR1 whereas the larger the cou-
pling impedance by way of the inductance coil L1 be-
comes to be sufficient enough to be negligible. FIG. 6
shows an equivalent circuit of the FIG. § diagram with
respect to such a high receiving signal. It can be seen
from FIG. 6 that the inventive circuit configuration
serves to effectively remove an interference signal of a
higher frequency from the received broadcasting signal.
In other words, the input capacitor C7 of the inventive
7 type single tuned coupling circuit serves to bypass to
the ground an interference signal of a higher frequency
component included in the output signal from the high
frequency amplifying transistor TR1. On the other
hand, the inductance coil arranged in a series fashion
serves to block such an interference signal of a higher
frequency component from being transferred to the
subsequent frequency converting stage.

Now the above described adverse affect of the output
stray capacitance of the high frequency amplifying
transistor upon the tuned circuit and thus to the tuning
frequency of the single tuned coupling circuit will be
considered. Referring again to FIG. 5, it can be seen
that the tuning frequency of the inventive single tuned
coupling circuit is determined as a function of VLC
where L is the inductance of the inductance coil L1 and
C is the resultant composite capacitance of the capaci-
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tors CST, C7 and C8. The capacitance C may be ex-
pressed as (CST+CT7)C8/CST 4+ C7+C8. Since the
composite capacitance C is substantially determined as
a series connection of two capacitors C7 and C8, the
capacitance of each capacitor is larger than, say as large
as two times of, the said composite capacitance. In other
words, in order to attain a given smaller resultant com-
posite capacitance C, the capacitors C7 and C8 of rela-
tively a two-time larger capacitance can be employed.
However, it is important to note that with the inventive
single tuned coupling circuit only the input capacitor
C7 is dominantly related with the output stray capaci-
tance CST of the high frequency amplifying transistor
TR1 with respect to the signal frequency. Thus the ratio
of the stray capacitance CST to the capacitance of the
input capacitor C7 can be reduced to a smaller value
than, say as small as a half of, the ratio value discussed
previously in conjunction with the FIG. 2 prior art
circuit. Thus, it can be understood that any adverse
affect caused by variation of the stray capacitance CST
occurring as a function of the magnitude of the auto-
matic gain control signal can be reduced to relatively a
small value, say as small as a half of that of the FIG. 2
prior art circuit. If such reduction of the adverse affect
had been effected by increasing the composite capaci-
tance of the capacitors C1 and C2 in the FIG. 2 prior art
apparatus, the inductance of the inductance coil L1
should have been decreased to a smaller value of as
small as a half; this could have made much more diffi-
cult fabrication of the inductance coil L1, however. By
contrast, the present invention can achieve such reduc-
tion of the adverse affect of the varying stray capaci-
tance CST without reducing the inductance value of
the inductance coil L1. Thus, the tuning or resonance
frequency of the inventive single tuned coupling circuit
can be stabilized irrespective of the varying output stray
capacitance of the high frequency amplifying transistor
TR1

FIG. 7 is a graph showing a comparison of the attenu-
ating amount of an interference signal among the FIG.
5 inventive tuner and the FIG. 2 prior art tuner,
wherein the abscissa shows the receiving television
channels whereas the ordinate shows the attenuating
amount of the interference signal of the frequency
higher than the local osciilation frequency by 56.5 MHz
with respect to the desired receiving signal, the curve A
being for the inventive tuner and the curve B for the
FIG. 2 prior art tuner. The comparison in the FIG. 7
graph substantiates superiority of the inventive tuner
with respect to supression of an undesired interference
signal of a higher frequency component.

FIG. 8 is a graph showing a comparison similar to
that in FIG. 7 but showing a comparison of the attenuat-
ing amount of an interference signal of a UHF fre-
quency component, wherein the abscissa shows the
UHF band frequencies much higher than the frequen-
cies of the VHF tuner whereas the ordinate shows the
attenuating amount of a UHF interference signal which
is difficult from the harmonic frequency nf0 of the local
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oscillation frequency by the difference frequency of 60

56.5 MHz with respect to the desired receiving signal,
the curve A being for the inventive tuner and the curve
B for the FIG. 2 prior art tuner. It can be seen that the
inventive tuner shows a much more improved feature
with respect to an interference signal of a UHF band
frequency.

Incidentally stated with reference to FIG. 8, the fre-
quency of 506.5 MHz could interact with the frequency
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of 450 MHz that is the third harmonic of the local oscil-
lation frequency 150 MHz for the channel No. 1 of the
Japanese standard television system to cause the differ-
ence frequency of 56.5 MHz (506.5—450=65.5). Simi-
larly the frequency of 543.5 MHz could interact with
the fourth harmonic 600 MHz of the above described
frequency 150 MHz to cause the difference frequency
56.5 MHz (600—543.5==56.5). Similarly the signal of
the frequency 656.5 MHz could interact with the fourth

harmonic 600 MHz to cause the difference frequency

56.5 MHz (656.5 — 600=56.5). Thus these frequencies of
506.5 MHz, 543.5 MHz, 656.5 MHz and the like would

be an inferference signal when the channel No. 1 of the

VHF television is received. However, with the inven-

tive apparatus, such an interference signal can be effec-

tively suppressed. Similarly, in receiving the broadcast-

ing singal of the channel No. 2, the frequencies 506.5

MHz, 543.5 MHz, 656.5 MHz and the like could be an

interference signal; these can also be effectively su-

pressed with the inventive apparatus, however.

FIG. 9 shows a schematic. diagram of another em-
bodiment of the inventive tuner. The FIG. 9 embodi-
ment additionally comprises a capacitance dividing
circuit comprising a series connection of capacitors C11
and C12. The input electrode of the frequency convert-
ing transistor TR2 is connected to the junction of the
capacitors C11 and C12. Because the capacitor C8 is
shunted by the series connection of the capacitor C11
and C12, the capacitance of the capacitor C8 is accord-
ingly decreased as compared with the capacitance of
the capacitor C8 in the FIG. 4 embodiment. The other
portions of the FIG. 9 embodiment are substantially the
same and therefore the same reference characters have
been used to denote the same portions.

FIG. 10 is similar to the FIG. 5 circuit but shows an
equivalent circuit of the FIG. 9 embodiment. FIG. 11
shows similar equivalent circuits, wherein FIG. 11(a)
shows an equivalent circuit where an interference signal
of higher frequency component is considered whereas
FIG. 11(b) shows an equivalent circuit where an inter-
ference signal of lower frequency component is consid-
ered. It is pointed out that in FIG. 11 those components
of the impedance which is relatively large with respect
to the frequency now in consideration and thus is negli-
gible have been indicated as a dotted line component
symbol and a dotted line connecting line while those
components of the impedance which is relatively small
with respect to the frequency now in consideration
sufficient enough to be regarded as a short circuit have
been shown as a dotted line component symbol together
with a solid line connecting line.

Now referring to FIGS. 9 through 11, the tuned
coupling circuit of the embodiment shown also com-
prises basically a # type tuned circuit. Thus, if and
when the desired receiving frequency signal is received,
a larger impedance value of the inductance coil L1
becomes dominant, whereby the interference signal of a
higher frequency component is blocked from being
transferred to .the subsequent frequency converting
stage, as seen from FIG. 11(@). On the other hand, if and
when a signal of the frequency lower than the desired
receiving frequency is received, the FIG. 11(b) equiva-
lent circuit is applicable. In this circuit configuration
adoption of an increased capacitance value of the capac-
itor C8 make it possible to adopt a decreased capaci-
tance value of the capacitor C11 and accordingly makes
an interference signal of the frequency lower than the
receiving signal frequency be easily bypassed through
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the capacitor C8 and be easily blocked from being trans-
ferred to the frequency converting transistor TR2
through the capacitor C11, with the resuit than an inter-
ference signal of much lower frequency can be effec-
tively suppressed so as not to enter the frequency con-
verting transistor TR2.

Referring to FIG. 10, it can be seen that the mput
electrode of the frequency converting transistor TR2 is
connected from the junction of the capacitors C11 and
C12 constituting the capacitance dividing circuit. As-
suming the input impedance of the frequency convert-
ing transistor TR2 of the FIG. 10 embodiment is the
same as that of the FIG. § embodimet, employment of
the capacitance dividing circuit make it possible to in-
crease the impedance at the output point b of the 7 type
tuned circuit. This means that if the capacitance of the
input capacitor C7 of the FIG. 10 embodiment is the
same as that of the FIG. 5 embodiment the resultant
composite capacitance of the output side of the FIG. 10
tuned coupling circuit can be selected to be smaller than
that of the capacitor C8 of the FIG. 5 embodiment. This
accordingly make it possible to adopt any desired de-
creased capacitance value for the capacitor C11 when
an increased capacitance value is adopted for the capac-
itor C8. As a result, it is easy to determine a decreased
capacitance value for the capacitor C11 small enough to
" effectively supress an interference signal of a lower
frequency. Thus, the FIGS. 9 through 11 embodiment is
much more advantageous in that interference signals of
both higher and lower frequencies can be effectively
suppressed FIG. 12 shows a FIG. 12 shows a schematic
diagram of one example employing the FIGS. 4
through 6 embodiment. Hence, the same reference
characters have been used to designate the same por-
tions. The following is a list of the components used in
the FIG. 12 embodiment.

C10...05~1.0 pF
C7...15pF
C9...39pF
C8...33pF
C5...2pF
C6...05~15pF
Cl4...12puF
C15...22 pF
C22...1puF
C23...1puF
C26...47 pF
C27...82pF
R2...270Q
R3...12KQ

R4 ... 1800
R7...12KQ
R8...22KQ
R9... 1KQ
R10... 1KQ

Although this invention has been described and illus-
trated in detail, it is to be clearly understood that the
same is by way of illustration and example only and is
not to be taken by way of limitation, the spirit and scope
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What is claimed is:
1. A very high frequency tuner for selecting one of a
plurality of broadcasting signals, comprising
high frequency amplifying transistor means of an
automatic gain control type for amplifying a high
frequency signal, said high frequency amplifying
transistor means having a stray capacitance at the
output thereof, said high frequency amplifying
means being connected to receive an automatic
gain control signal,
tuned coupling means coupled to said high frequency
amplifying transistor means for selectively withd-
drawing a tuned high frequency signal, said cou-
pling means including a plurality of inductance coil
‘means and mechanical switching means for cou-
pling a selected one of said inductive coil means
into said coupling means,
local oscillating means for providing an oscillation
frequency signal the frequency of which is differ-
ent by a given frequency difference from said selec-
tively withdrawn tuned high frequency signal,

mixing means responsive to said tuned high fre-
quency signal from said tuned coupling means and
said local oscillation frequency from said local
oscillating means for providing an intermediate
frequency signal,

said tuned coupling means comprising a wrtype single

tuned coupling circuit means for preventing image
interference and for reducing the effect of the stray
capacitance of said amplifying transistor means,
said coupling circuit means comprising said me-
chanically selected inductance coil means con-
nected in series between the output of said high
frequency amplifying transistor means and the
input of said mixing means, first capacitor means
connected to the input terminal of said inductance
coil means in a shunt manner and a second capaci-
tor means connected to the output terminal of said
inductance coil means in a shunt manner, said stray
capacitance of said high frequency amplifying tran-
sistor means being shunted by said first capacitor
means.

2. A very high frequency tuner in accordance with
claim 1, wherein said second capacitor means comprises
capacitance dividing means including a series connec-
tion of two capacitor means, the junction of said two
capacitor means being coupled to said mixing means,
whereby the input impedance of said mixing means is
matched.

3. A very high frequency tuner in accordance with
claim 1, wherein said tuned coupling means comprises
neutralizing signal generating means, and a neutralizing
capacitor means for coupling a neutralizing signal ob-
tainable from said neutralizing signal generating means
to the input of said high frequency amplifying transistor
means.

4. A very high frequency tuner in accordance with
claim 3, wherein said neutralizing signal generatinig
means includes the junction of said inductance coil

of this invention being limited only by the terms of the 60 means and said second capacitor means

appended claims.
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